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MILITARY SATELLITE PROGRAM PROGRESS REPORT. 
QUARTER ENDING 28 FEBRUARY 
RCS DD-DR&EQ) 397 


Four satellites were placed in orbit during this quarter, including two 
DISCOVERER recoverable capsules and two MIDAS non-recoverable 
Payloads. One capsule Was retrieved successfully following three days 


samples to cosmic radiation. 


Two “firsts” were achieved during the period, when satellites were 
injected into orbit on two successive days, and when the DISCOVERER 
XXI AGENA engine was restarted for approximately one second, follow- 
Ing one orbital pass, , | 
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The DISCOVERER Program consists of the design, 
development and flight testing of 39 two-stage vehi- 
cles, using the Douglas DM-21 Space Booster as the 
first stage booster and the AGENA as the second 


_ stage, satellite vehicle. The program was established 


early in 1958 under direction of the Advanced 


Research Projects Agency, with technical manage- 


ment assigned to AFBMD. On 14 November 1959, 
program responsibility was transferred from ARPA 
to the Air Force by the Secretary of Defense. Prime 
contractor for the program is Lockheed Missile and 
Space Division. The DISCOVERER Program will per- 


form space research in support of the advanced © 


military reconnaissance satellite programs. 


PROGRAM OBJECTIVES 


ta} Fi ight test of the satellite vehicle airframe, pro- 
pulsion, guidance and control systems, auxiliary 
_ power supply, and telemetry, — and com- 
mand equipment. 


(b) Attaining satellite stabilization in orbit. 


(c) Obtaining satellite internal thermal environment 
data. i 


(d) Testing of techniques for recovery of a capsule 
ejected from the orbiting satellite. 


(e) Testing of ground support equipment and devel- 
opment of personnel proficiency. 


(f) Conducting bio-medical experiments with mice 
and small primates, including injection into orbit, 
re-entry and recovery. 


PROGRAM SUMMARY | 
Early launches confirmed vehicle flight and satellite 


orbit capabilities, developed system reliability, and. 


established ground support, tracking and data acqui- 
sition requirements. Later in the program, biomedical 


and advanced engineering payloads will be flight _ 


tested to obtain support data for more advanced 
space systems programs. DISCOVERER vehicles are 
launched from Vandenberg Air Force Base, with 


overall operational contro! exercised by the Satellite 


Test Center, Sunnyvale, California 


Tracking and command functions are performed by 
the stations listed in the Table on page 4. A history 
of DISCOVERER flights to date is given on page 5. 
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SECOND STAGE 
Weight— ; 
Inert 1,328 1346 
Payload equipment 887 918 
Orbital 2,418 2,261 
impulse propellants 12,950 12,950 
Other $11 Sit. 
TOTAL WEIGHT 18,676 15,722 
Engine Model - XLRSI-Ba-7 —XLRB1-Bo-9 
Thevsi-tbe., vac. 18,400 16,000. 
Spee. imp.-sec., vac. 277 290 
SOOSsTER DM-21 
Weight—Dry 6500 
Fuel . 33,700 
Oxidizer (LOX) 68,200 
GROSS WEIGHT (fbs.) 108,400 
Engiae ! MB-3 
: Block 2 
Thrust, Ibs. ($.L.) 169,000 
Spec. Imp., sec. (S.L.) 248.3 


Sura Timea, sec. 
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Telemetry ships are positioned as required by the 
specific mission of each flight. Figures 2 and 3 show 
Q@ typical launch trajectory from Vandenberg Air 
Force-Base, and figure 3 shows schematically a typ- 
ical orbit. An additional objective of this Program is 


"the development of a controlled. re-entry and recov- 


ery capability for the payload capsule (Figure 4). 
An impact: area has been established near the 
Hawaiian islands, and a recovery force activated. 
Techniques have been developed for aerial recovery 


by C-119 aircraft and for sea recovery by Navy 


-g., OY- This information will be used in support of more 
‘]- "advanced projects, including the return of a manned 
_ Satellite from orbit. , 


AGENA VEHICLE DEVELOPMENT | 
The AGENA vehicle was originally designed by the 
Air Force as the basic satellite vehicle for Advanced 


k 
a « Military Reconnaissance Sateliite Systems Programs. 


The first AGENA satellites or “A” configuration 
employed the YLR-81Ba0-5 engine which developed 
15,600 pounds thrust a? altitude. The development 
. Of an optical inertial system for vehicle stabilization 


“and an attitude control system for orbit injection 


resulted from the advanced Programs stringent 
' eccentricity requirements. 


' By increasing the tank capacities on the AGENA 
“A” an improved performance capability was 
achieved. This new configuration or AGENA “Bp” 
used the Bell XLR-81Ba-7 engine and was first flown 


. 
oe 
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on DISCOVERER XVI. The latest AGENA "'B” vehicles 
use the 16,000 pound thrust XLR-81Ba-9 engine 
which has a restart capability. This larger vehicle 
permits achieving higher injection altitudes with 
equivalent weight payloads and the restart provision 
permits orbital adjustment. , 





_ INES OF SIGHT—HORIZON SENSING 
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4 - GROUND SUPPORT FACILITIES 


a : 






















Facility Equipment* — : Flight Function 





a ‘Satellite ABCD | Over-all control, orbit computations and predictions, acquisition . 
- . Test Center data for tracking stations, prediction of recovery area. 

ta _ ) TVandenberg AFB BDEFGHIJ §- Ascent and orbital tracking, telemetry reception, trajectory 
K. = Tracking Station ee measurements, command transmission. | 
- | | +Mugu Tracking BDEFGHIJ Ascent tracking, telemetry reception, computation and trans- 
a Station | _ Mission of ignition and. shutdown corrections. | 

oF Downrange | BGUK _ Telemetry reception and tracking during ascent and early part 

| Telemetry Ship Of first orbit. | | 


a New Hampshire | BDFGHU Orbit tracking, telemetry reception, commands to satellite. 
one Tracking Station , <3 


TKgdiak , BDFGHU | _ Orbit tracking, telemetry reception, initial acquisition on pass 
Tracking Station | 1, monitor events in recovery sequence. 


CF | ~ THawaiian | BDFGHU | ‘Orbit tracking, telemetry reception and transmission of com- 
P. | * Tracking Station mands to satellite, . - 

aa . Hickam AFB a) Over-all direction of capsule recovery operations. 

ae Oahu, Hawaii | 

Tern Island ~ BGHJ : Recovery capsule tracking. 


TPrimary Tracking Stations (have command capability) 


* Equipment | *B. VERLORT . 

A. General Perpose Computer(s) ond Support Equipment G. VHF FM/PM Telemetry Station 
_B. Dota Conversion Equipment . H. VHF Direction Finding Equipment 
C. Master Timing Equipment 3 l. Doppler Equipment — 


* 
Me | ° . wt %. * ae - af-@ . a . e 
. . . . . a - . 


a we 


oe MTOR FOP EEG Ths 


: 'D. Control end Display Equipment | J. VHP Telemetry Antenna 
7 E. Guidance ond Command Equipment (DISCOVERER ascent only) K. APL Doppler Equipment 


NOTE: tn addition to equipment listed, -all stations have tater- ond intra-ietion communications and - 
best =e igaee ) equipment 
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¥& Altained orbit 
| successfully, 
® Capsule recovered. 


@ Failed to attain orbit. 


VEHICLE CONFIGURATIONS 
A. THOR—-DM-18/AGENA “a” 
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6. THOR—DM-21/AGENA “B" 
MS-3 Block 1/XIR81-Ba-7 
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Flight History | 
DISCOVERER THOR / AGENA } 
he a me Flight Dote Remarks 
1019 | | ‘AGENA by malfenction on 
0 160101921 January 1959 es farbutbed for oo say ral bat. 
| Attained orbit . Tale wed for 514 
163. 1022 28 February ; = sjeccgistally Telemetry veccie for 5 
rT 17 1018-1 il . Attained orbit successfully, Recovery capsule ejected 
ae : sad 0%: 17h orbit was recovered. AIL objectives trceos 
recovery success{[ully achieved. 
ti 174 1020 3J Launch, ascent, separation, coast and bital boost suc- 
sa cessful. Failed to achieve orbit because of low perform- 
| oe _ ance of satellite ongine. 
iV 179. 1023 25 June Seme as DISCOVERER III. se 
y 9 4 All objectives achieved sale 
| 192 i0ay 3 August prt a eas, ir : — * 
Vi 200 1028 19 August Seme as DISCOVERER V. ; 
Vil - 1051 7 Noven Attained orbit . Lack « cle 
206 0 ‘November Popes * of tc power 
Vill 212° 1050 20November. Attained successfully, Malfunction prevented 
‘a | y soa AGENA engine shutdown at desired orbital velocity 
| -Recovery capsule ejected but not recovered. | 
IX 218 1052 Feb 1960 THOR shat down . Unebilical cord | 
xX. ebruary tid aos mat res foiled Safi 98 
| | of beléwm pressure. : : | 
X 223. +1054 19 Februa THOR destroyed at T 56 sec. by Ren 
2 e Officer. Seveve pitch er apace, bb afd 
Xl 234 1055 15 April Attained orbit successfully, wsule ejected 
- oe 0% 17th orbit was not recovered, pbiscuiee) coceae 
; recovery successfully achieved. — a 
: Xl 160 1053 29 June Launch, ascent, 5 ion, coast and orbital stage igni- 
| ; tion were success Failed to achieve orbit because of 
AGENA attitude during orbital Stage boost, 
Xitl 231 1057 10 August Attained orbit successfully, capinle ejected 
| 08 17th orbit. Capsule was recovered after a water 
with negligible damage, objectives except 
the air. vecovery were successfully achi 
XIV. 237 1056 18 August Attained. orbit successfully, Recovery capsule ejected 
; . on 17th orbit and was successfully recovered bp the 
| ; force, All objectives successfully achieved. 
XV 246 1058 13 September Asteined orbis successfully, Ejection and 
sequence completed. Capsule occured souk 
of she recovery forces; located but lost prior to being 
XVI 253 1061 26 October | Lewnch and ascent normal. AGENA failed to Separate 
; | from booster and failed t0 attain orbit 
XVil 297 1062 12 November Attained sfully. Recow sule ejected 
on 31st orbit and aerial vucopary seat sccseeoticbed 
All objectives were successfully achieved. 
lt 6296060 (1103 7b Attained orbit successfully, R sale siected 
a one om 48tb orbit ond. aerial reccoory ras tis assed 
. Attained orbis successfully. Now-recoverable, radiomet- 
XX- 258 1101 20 December as ra ie — 
XX 298 1104 17 Febrva Attained orbit . Capsule did uot re-enter 
XX! 261 1102 18 February Attained orbit - Now-recoverable, radio- 


metric date gatboring MIDAS swppors flight. 


C. THOR—DM-21/AGENA “g" 
MB-3 Block 2/XLR81-Ba-9 
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A. BRIEF OF PROGRESS 


The DISCOVERER XVIII satellite was placed in orbit on 7 December, following 


a Vandenberg Air Force Base launch. Three days later, the capsule was 
ejected and an air pickup effected by a C-119. Analysis of radiation informa- 


tion collected by the capsule indicates a low level of exposure under normal 


conditions (no abnormal solar flare activity). 
DISCOVERER XIX, carrying a MIDAS non-recoverable payload, was 


launched on 20 December from Vandenberg Air Force Base. The payload 


achieved an orbit nearly as programmed, but a loss of satellite stability 
interfered with data transmission, : 
A 17 February Vandenberg launch placed DISCOVERER XX in polar orbit. 
The recoverable capsule was not ejected due to a programmer malfunction. 
On 18 February, DISCOVERER XXI was successfully launched, marking the 
first time two satellites had been placed in orbit in as many days. Another 
first was accomplished when the AGENA engine was restarted after one 


An improved diffuser plate in the DM-2] booster LOX tank has cut the 
DISCOVERER terminal count from 15 minutes to about 9% minutes, 
The JC-130B recovery aircraft are due for delivery in May and June. 
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DISCOVERER XVIII orbited 
on 7 December. 


Engines fired as planned. 
Capeule ejected after 
three days. 


Capsule successfully 
retrieved in air. 


Biopack and Emulsion 
Block experiments. 


Emulsion Block 
‘measured radiation. 
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B. TOPICAL SUMMARY 
1. Flights | 
a. DISCOVERER XVIII 


(1) DISCOVERER XVIII Flight | 
(a) DISCOVERER XVIII was launched from Vandenberg Air 


_ Force Base at 1221, PST, on 7 December. This vehicle was the first 


combination of the improved DISCOVERER configuration, The booster - 


_ was the DM-21 with the MB-3, Block 2 engine, and the second stage a 


was an AGENA “B” with the Bell XLR81-Ba-9 engine. 


(b) Liftoff and booster operation were normal. THOR main 
engine cutoff occurred as planned at an altitude of approximately 46 
nautical miles and a velocity of 11,080 feet per second. The AGENA 
“B” engine ignited as programmed and operated for 234.7 seconds, 
providing an injection velocity of 25,900 feet per second. The result- 
ing orbit has a 380 nautical mile apogee; a 133 nautical mile perigee 
and a period of 93.67 minutes. 


(c) All systems operated satisfactorily, remaining within pre- 
scribed limits. Attitude stability was maintained and ground-to-space , 
communications were normal. On the 48th orbit, after three days of 
exposure fo the space environment, a successful capsule ejection wos | 
accomplished. = - . 


(A) All elements of the recovery force were on station at the 
time of parachute deployment. C-119J number 3 obtained a bearing 
on the descending capsule with FLR-2 direction finder equipment. At 
1542 PST, aircraft C-119J number 3 at 10,200 feet and 122 knots {AS 


engaged the parachute on first attempt. The capsule, in good condi- ~*~ 


tion, was reeled aboard’ at 1558 PST. The DISCOVERER XVII! capsule 
was the fourth to be recovered from orbit and the first to be recovered. 
after more than three days in orbit. Subsequent to capsule ejection, the _ 
AGENA vehicle was reoriented to a normal ejection attitude. A stable 4 V 
attitude-on-orbit was recorded through the 89th orbit after which in- ©», } 


sufficient electrical energy was available to maintain attitude, | ‘Ni 
. : ay” 
(2) DISCOVERER XVII and DISCOVERER XVIII Experiments. \s. 
(a) The capsule recovered. from DISCOVERER XVII in Novem- 2 


> 
ber and DISCOVERER XVIII in December each contained a Biopack and *. 
an. Emulsion Block as part of a special BIOASTRONAUTICS research 
project. Results of the experiments cannot be considered conclusive 
as yet, a a 


—. (b) The purpose of the Emulsion Block was to detect and =: 
measure cosmic radiation in the space environment. The Emulsion Block es 
carried on DISCOVERER XVII was overexposed because an intense solar \v 
flare occurred during the fifty-hour flight. . 


ee 





Biopack exposed biological 
samples to cosmic rays. 


Solar flare exposure 
to DISCOVERER XVII. 


Human cells apparently 
unaffected by radiation. 


Low radiation level 
im DISCOVERER XVII, 


DISCOVERER AGENA-INBOARD PROFILE 
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| (c) The purpose of the Blopack was to determine the effect 


Of cosmic radiation on biological samples and to correlate biological - 


effects with types and intensities of the measured radiation. Contents - 
of the Biopack (the two DISCOVERER Biopacks were virtually identical) 
are shown in an accompanying illustration, and. included eight nuclear 
track plates, a neutron film pack, four chemical dosimeters, six analine 
(ionizing powder) packets, one quartz crystal, two protein samples 
with track plates, ampules of algae, human amion (embryonic mem- 
brane), human carcinoma (cancsrous tissue), human conjunctiva (eyelid 
tissue), human lung tissue, human bone marrow, human synovial tissue 
(joint cartilage) and human leukemia moncytic cells, 


(d) In DISCOVERER XVII, exposure to the solar flare raised | 
the radiation dosage sustained by the Biopack to a 30-to-35 rad level, | 
which remains within the tolerable limits for human exposure, Although 
the satellite passed through the outer Van Allen radiation belt four 
times on each orbit, no electrons entered the can due to the shielding 
effect of the vehicle structure. Dosimeters wrapped in lead showed a 
higher exposure to dangerous radiation than those protected by alumi- - 
num. The experiment ‘suggests that heavy shielding may be dangerous - - 
during solar flares. | 


(e) Exhaustion of the nutrient media caused early degenera- 


tion of the human cells. Although some calls revived in new media, 


there is no evidence that the cells were affected by radiation. The . 


_ Cells are being kept alive to determine if Gny mutations occur in suc- . 


ceeding generations, Algae cells are under consideration as a means 


of providing oxygen, protein fat, and removal of wastes during human 


space travel. The algae were virtually unaffected during the flight 
and did not undergo mutation. Bacteria spores were not harmed by 
space radiation, but were capable of surviving a postflight treatment . 
which killed unexposed spores. This effect Is being investigated as a . 
possible basis for a spore system of radiation measurement. 


(f) DISCOVERER XVII during its three-day orbit was not sub- 
jected to solar flare radiation. The radiation dose was well below 100 
millirads and Is lower than the limits prescribed for exposure In Atomic | 
Energy Commission facilities. 





"8 





Fégure 1. Layout of experiments carried ia DISCOVERER XVII end XVIII Biopacks. 


| Algae, spores and tissue 
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(g) Substantial amounts of alpha and heavier particles were 


_ detected. The only dosimeter response was from the photographic 


type. Primary electrons were not detected. The effect of the orbital 


environment on the algae, spores and tissue appears negligible. Their 


condition, as compared with contro! specimens retained on the ground, _ 
is so little changed as to make detection difficult. | | 


"DISCOVERER GROUND STATON 
. C 








DISCOVERER Xix orbited on 
20 December. 


Satellite loss of 
stability. 


Malfunction 
traced. 


Communications difficulties 
did not preclude data 
acquisition. 


DISCOVERER XX orbited 
on 17 February. 
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b. DISCOVERER XIX 


(1) DISCOVERER XIX was s launched from Vandenberg Air Force — 


Base at 1237, PST, on 20 December carrying a non-recoverable radio- 
metric payload furnished by the MIDAS Program. Booster and second 
stage performance were near nominal. A comparison of programmed | 
and actual orbital parameters Is ais In Table 1. 


| 
Pa 


rameter | Programmed Actual 
SS SS Sh SP SSeS 
‘ Period, minutes oa 92.97 92.86 
Eccentricity .. | 0.0313 0.0326 
Perigee, nautical miles Wy 104 | 
Apogee, nautical miles 343 | — 348 
inclination Angle, degrees —S«sB1.B2 83.48 


TABLE 1. _ DISCOVERER XIX ORBITAL DATA 


(2) Telemetry data obtained during the period of reorientation 
to a nose-aft horizontal attitude indicated a very rapid loss of control _ 


_ 9s pressure. A nitrogen-freon mixture is exhausted through reaction 


jets in response to guidance system signals and provides the motive 
force to maintain satellite stability on orbit. When the satellite was 


acquired by Kodiak on its first pass, the gas supply was ne 


exhausted and the satellite was unstable. Despite the satellite oscil- 


lations, sufficient data was obtained for evaluation of the payload 


operation. 


which controls gas valves one.and three. The most probable point of 
failure was ascertained to be the output stage of the gas valve ampli- 


fier. A dynamic simulation on an analog computer confirmed the ; 
analysis. Tests were conducted on an identical amplifier and narrowed 


the failure to a particular transistor in the ompiifier, Corrective action 
was taken. | 


(4) The oscillations of the satellite throughout its active lifetime 


resulted in communications difficulties caused by mis-orientation of | 
vehicle antennas. The oscillations affected radar tracking, command 
reception by the satellite, and ground data reception. The communica- | 


tions operations were accomplished however, and substantial amounts 
of usable data were obtained about satellite and payload operation. 


The payload gathered background infrared radiation data for use in . 
the MIDAS Program. ; 


c. DISCOVERER XX 
(1) DISCOVERER XX was launched from Complex 75-3, Pad 4 


at Vandenberg Air Force Base at 1225 PST on 17 February and was - 
successfully injected into polar orbit. All ascent and orbital ‘injection - 


Operations were satisfactory. Orbital parameters for this satellite are 
shown in Table 2, 


(3) The nature of the iacliieclions, as dctebuined from tele- 
metered data, pointed to a failure in some portion of the equipment 


WDLPR-4-275 . 
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Parameter | | i _ Programmed Actual 
Period minutes 93.4 95.31 





Eccentricity 0202 - 0366 
Perigee, nautical miles 165.32 (162. 
Apogee, nautical miles | 313.80 435. 


_ ‘TABU 2. DiscoVerae Xx ORBITAL DATA 
___ (2) DISCOVERER XX carried a recoverable payload which was 
to have been deorbited and picked up by Gerial retrieval after four 
days on orbit. This was the first attempt at a four day mission; one, 


two and three day missions were successfully accomplished on earlier 
DISCOVERER flights. - | 


Figure 2. (Left) Master Command 
rrieiba peg i of Discovenns 
: mg pass . 
XX. (Below) i Psd cessah 
status room, w, on of — 
test pa had DISCOVERER XX i; 


being s 





Programmer malfunction 
Prevented recovery, 


DISCOVERER XX orbited 
on 18 February. 


Radiometric non- 


First engine restart 
performed. 


Satellite stability 
lost after pass 2, 


Two DISCOVERERS scheduled 
for March launch. 
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through pass 31 with all systems operating and sufficient control gas ; 


stored, and halfway through the succeeding orbit the programmer _ 
(H-timer) would skip an orbital subcycle. However, the Programmer 


(1) On 18 February, a day following the orbiting of DISCOV. 
ERER XX, DISCOVERER XX! was launched from Complex 75-3, Pad 5, 
at Vandenberg Air Force Base and was successfully injected into orbit. 
Launch time was 1458 PST. Orbital Parameters for this satellite are 
shown in Table 3, | - 


Parameter . | | Programmed | Actual 
Period, minutes : 


| 95.39 94.84 
Eccentricity | 0450 0589 
Perigee, nautical miles | | 126. 138 


Apogee, nautical miles 462,2 583 
| TABLE 3. DISCOVERER XX ORBITAL DATA 


Section. 


(3) One of the objectives of this flight was to Perform the first 
experimental restart of an AGENA satellite on orbit. Consequently, the 


“ 


_ formal yaw-around to an erigine-first attitude, which occurs immediately 
_ after injection into orbit, was delayed until after the first pass over 


Kodiak. The restart occurred over Kodiak as Programmed and was 


97.8 minutes. 


| (4) On the second pass, the satellite was operating satisfac- 
torily but by the seventh pass (the satellite is out of range on 


passes 
. 3, 4, 5 and 6) the single phase, 400-cycle power amplifier had failed. 


The 400-cycle power is required by the guidance system in maintaining 


satellite stability in orbit. As @ consequence, DISCOVERER xx| was — 


observed to be unstable on Pass 7 and subsequent passes, 


e. Scheduled Flights 


DISCOVERER XXII Is planned for ¢ March launch and DISs- 
COVERER XXIII will follow shortly thereafter. 
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LOX flow increased. 


2600 seconds of engine 
operation obtained. : 


Speed fluctuations 


Power level drop-offs 
nof resolved. 


Thirty engine 
firings completed. 


Thirty-second engine start - 
at —10°F accomplished. 
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2. Technical Status — 
a. Boosters 
By Ifcorporation of an improved diffuser plate in the liquid 
oxygen tank of the DM-21 booster, rapid liquid oxygen load can be 
initiated ‘immediately and higher flow rates utilized. This modification 
has resulted in reduction in the terminal count on the DISCOVERER 


system to a total of nine minutes and 35 seconds from the former time 
of fifteen minutes. i Oo 


b. XLR-81Ba-9 Engine Development 


(1) The thrust chamber of one XLR-8)Ba-9 engine was replaced - 


after 2600 seconds operation in the reliability program, almost double 


_ Specification requirements. The replacement will parmit gathering statis- 


tical data on more than one thrust chamber. One furbine pump assem- 
bly was replaced after developing a weld crack following 4,200 
seconds operation. The turbine Pump assembly specification requires 
only 2,880 seconds of reliable operation. 


(2) The occasional speed fluctuations in the XLR-81Ba-9 engines 


_ have been corrected by installation af an acoustic damper in the gas 


generator. No speed fluctuations have occurred during acceptance 
testing of eight turbine pumps and six engines incorporating the acoustic 


damper. A two percent speed discrepancy between turbine pump 


acceptance tests and engine acceptance tests on production engines 
323, 324 and reliability program engine 306 (all with acoustic dampers) 
has been attributed to servicing discrepancies. : 


(3) The causes for power level drop-offs occurring in Prelimi- 
nary Flight Rating Tests on XLR-81Ba-9 engine serial number 306 have 
not been completely defined, but may be associated with the vertical 
firing position. Investigations of possible oxidizer pump housing etching 
and internal gas generator damage connected with vertical firing and 
an evaluation of the effect of these conditions on engine power level 
are being conducted. | ' 


(4) The reliability program ts proceeding on schedule at Bell 
Aircraft: 30 of the scheduled 40 engine firings are complete, The tests 
have demonstrated that skin temperature of the thrust chamber is 
unaffected by variations in the solid content of the fuel. 


c. Thirty-Day Coast Program 


(1) The first 30-second firing of an engine conditioned to minus 
ten degrees Fahrenheit was successfully completed early in December. 


_ Another successful firing was conducted with the engine conditioned fo 


plus-160 degrees. These firings were in support of the thirty-day restart 
program which will provide the capability of restarting the satellite 
engine after extended periods on orbit. Also included in the program 
is the evaluation of two methods of solving the turbine pump lubrication 
problem. One is a 120 ce oll accumulator and a conox explosive valve 
placed in series with the turbine gear case. The other approach is to 
apply molybdenum disulphide to the gears and bearings. 
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Prod 4. 4. AGENA “B” vebicle 1107 in and 
b test at Sunnyvale, The Inertial Reference 
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JC-1308 
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Late delivery of launch 
control equipment, 


Propellant transfer 


system modification. 


WDLPR-4-275 





(3) An oxidizer valve performed satisfactorily after being sub- 


| fected to temperature cycling under vacuum conditions for seven days. 


An oxidizer filter and venturi system underwent three days in a vacuum 


d. Balloon: Drop Tests 4 | 
(1). During the week of 12 December, two high altitude balloon 


drops were conducted on the backup, two-stage DISCOVERER Mark 


4/5 vehicle recovery parachute. On the first test cll Systems performed 


within specifications, During the second test the balloon ruptured prior 
to reaching drop altitude, a 


(2) Four drop tests were conducted at Vandenberg Air Force 
Base on 19 December to determine the radar reflectivity of the Mark 
4/5 vehicle parachute. The tests established compatibility of o para- 
chute metalized configuration and the APS-95 radar now installed in 
RC-121 aircraft, | a 
@. Optical Tracking Light Experiments i — 
A meeting was held at the Smithsonian Astrophysical Organiza- 


tion on 9 January to discuss results and future plans of the DISCOVERER 


Optical Tracking Light Experiment. Although the organization has 
successfully photographed the AGENA vehicle on ail orbiting flights 
since DISCOVERER XI, final data reduction has been insufficient to 


analyze the results completely. The Smithsonian will complete data 
reduction for DISCOVERER XVII and XVIII and forward the results to 


Lockheed for comparison with radar tracking systems, 


f. Recovery Aircraft | : - | 
| The JC-1308 recovery aircraft should begin arriving at the 
6594th Recovery and Control Group early in May with the last aircraft 
due to arrive on 15 June. At present one Gircraft ts at Edwards Air 
Force Base being used for pilot checkout and one is at Wilmington, 
Delaware, undergoing final tests of recovery equipment. Four other 
aircraft are being modified at Warner-Robins Air Force Base. 


3. Facilities 
— @ Complex 75-1 | woe | 
_ Deliveries of AGENA launch control equipment for Vanden 
Alr Force Base Complex 75-1, Pad 1, will not be made until 24 March. 
Efforts are being directed toward regaining scheduled dates. 


b. Complex 75-3 | | 
Plans and schedules for conversion of Complex 75-3, at Vanden- 
berg Air Force Base, to permanent Propellant transfer systems and 
launch contro! modernization have been formulated by Lockheed and 
Douglas and approved by AFBMD. Design of facilities modification 


has been completed and some preliminary facility work is being accom- 


plished on a non-interference basis. The new propellant transfer systems 
were delivered in February. _ # 
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| provided velocity and. directional control t estab 
by the ATLAS radio inertial system. The AGENA dnortial vehicle orientation, 3 = 


scanner, 





PROGRAM HISTORY 





| The MIDAS Program was included in Weapon 


System 117L when WS 117L was transferred 
to the Advanced Research Projects Agency. 
ARPA subsequently separated WS | 171 into 
the DISCOVERER, SAMOS and MIDAS Pro- 
grams, with the MIDAS objectives based on 


.@n infrared early warning system. The MIDAS 


(Missile Defense Alarm System) Program was 
directed by ARPA Order No. 38, dated 5 
November 1958 until transferred to the Air 
Force on 17 November 1959. A ten launch 
development plan for MIDAS (WS-239A) has 


‘been approved. Additional authorization has. 


been obtained to utilize two DISCOVERER 
flights (designated RM-1 and RM-2) to carry 
background radiometers in support of MIDAS. 
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Figure 4. 
Orbiting satellites detect infrared es -emitted 
~ by Somes ICBM's in powered flight. Data telem- 
served instantaneously to MIDAS Control Center 
via far north readout stations. Decoded data reveal 
approximately the number of missiles launched and | 
_ launch location, direction of travel and burning 
characteristics. Probabilities of less than 1.00 on 
the above map indicate the probability of at least 
ene MIDAS satellite Ree sbbaig bo an ICBM launch. 
Probabilities of 1.00 indicate tbat more than one 
MIDAS satellite will always be in position to appr 
«2 ICBM launch. These Ee are based on g 
metric considerations family of satllies cad 
ground readout station locations. 


TECHNICAL HISTORY 


The MIDAS infrared early warning payload is engi- 
_neered to use a standard launch vehicle configura- 
tion. This consists of an* ATLAS missile as the: first— 
stage and the AGENA vehicle, powered by a Bell 
Aircraft rocket engine as the second, orbiting: stage 


(Figure 1}. The final configuration payload weight — 


will be @pproximately 1,000 pounds. 
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16g? CONDITIONS: 
2,000 a.m. altitude 


equi-spaced sateliltes 

in each plane. 

Readout Stations 
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North Atlantic 
North Pacific 





“A” and ATLAS “D” vehicle programmed to place 


the payload in a circular 261 nautical mile orbit. 


Subsequent R&D flights will utilize the ATLAS “D**/ 
AGENA “B" configuration which will be programmed 
to place the payload in a circular 2,000 nautical mile 
polar orbit. : 
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: | _ MIDAS ALARM EMPLOYMENT 
: PRESIDENT OF U.S. | a 


| DEPARTMENT OF DEFENSE 


‘MIDAS OPE 


| OTHER US 
GOVERNMENT AGENCIES 


MIDAS TRACKING & 7 
CONTROL CENTER 








¢ 


READOUT STATIONS 
| SPACE VEHICLE NETWorK 7]. oo 


CONCEPT 


The MIDAS system is designed to provide 
continuous infrared. coverage of the Soviet 
Union. Surveillance will be conducted by 
eight satellite vehicles in accurately posi- 
tioned orbits (Figure 3). The area under 
surveillance must be in line-of-sight view of 
the scanning satellite. Mission capabilities 
are shown in Figure 4. The system is designed 
to accomplish instantaneous readout of 
- acquired data by at least one of three 


| / 


strategically located readout stations. The 
readout ‘stations transmit the data directly 
to the MIDAS Tracking and Control Center 
where it is processed. It is then displayed 
and evaluated in the MIDAS Operations 
Center (Figure 5). if an attack is determined 
to be underway, the intelligence is commu- 
nicated to a central Department of Defense 


Command Post for relay to the President 


and all national retaliatory and defense 
agencies. | 
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Flight History 


MIDAS 
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AGENA 


Ne. Launch Date Ne | Remarks | 
26 February 1960 29D = 1008) wot attain orbit becouse of « 


ATLAS/AGENA separation, 


Payload Operation: 


24 May 1960 45D 
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MIDAS GROUND ‘SUPPORT FACILITIES ; 









Facility Equipment* Flight Function 





Satellite Test Center 


ABCDEP Operations control, orbit computations and predictions, initi- 
| ation of commands to satellite (via tracking stations), process 
payload data. _ | i | 
Vandenberg AFB ABCEFGHIJKLMP Ascent and orbital tracking; telemetry reception; trajectory 
Tracking Station o | computations; command transmission; reception recording 
| nee 3 and processing of payload data. a 
Downrange Telemetry GHIJINO Tracking and data reception during ascent, (Three ships are 
Ships | , available for this function. Equipment is typical.) | 
Hawatian Tracking .BEFGHS Orbital tracking, telemetry reception, payload data reception. 
Station | | : ; 
AMR HJ Orbital data reception. | | 
New Hampshire ABCEFGHIJKLM Orbital tracking; telemetry reception; command transmission; 
Station | reception, recording and transmission of payload data. 
African Tracking : BEG) Telemetry reception and recording during second burn. 
Station 7 | ss | 
North Pacific BCEHKMP Satellite and payload data reception, command transmission, 
Station | | | . 
Kodiak Tracking ns Orbital tracking. 
Station . | | | 
Mugu Tracking - BEFGJ Tracking and ‘telemetry reception. 
Station | $ 


NOTES: {1) In addition to equipment listed, all stations have inter- and intra-station 
| communications equipment and checkout equipment, - 4 


(2) Equipment listed is either Presently ‘available or planned and approved 
for procurement. | : a 






*Equipment os Pa F 
A, ce t Purpose Computer(s) 3. VHF Telemetry Aatenac 
cad Support Equipment K. UHF Tracking and Data Acquisition 
B. Data Conversion Equipment Equipment (60 foot F&D Antenna) 
Cc. PCE L. UHF Angie Tracker - 
D. Master Timing Equipment M. UHF Command Transmitter 
E. Control and Display Equipment N. APL Doppler Equipment - 
Bone eoeaaaras S eee 
metry Station P. Midas ion 
H. PAM FM Grovad Station — 


ard Command Equipment 
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A. BRIEF OF PROGRESS 


A new MIDAS Development Plan is being prepared in accordance with 
additional guidance received 23 February. 


The successful RM-1 flight on 20 December obtained infrared radiation 
information in the 2.7 and 4.3 micron regions. Data transmission was handi- 
capped by a tumbling satellite, but preliminary analysis shows a higher 
structural content in the 4.3 area than had been anticipated. 


RM-2, aboard DISCOVERER XXI on 18 February, attained orbit and appar- 
ently confirms RM-1 data. Communications transmission was affected, as in 
the case of RM-1 by a loss of satellite stability. _ 3 


MIDAS Ili has been delivered to the Santa Cruz Test Base for captive firing 


- tests. Launch is scheduled for 27 April, 


An eight-pound weight reduction has been achieved in development of 
the MIDAS heat shield. 7 : | : | 


Aerojet-General is conducting reliability testing of payloads for flights VI, 
VIL, and VIil. The program consists of life and stress testing of ports. 7 


The Baird-Atomic ground presentation equipment has now been installed 
in both the Satellite Test Center and Vandenberg Air Force Base. 


Agreements have been made with the government of Southeast Africa 
for re-entry of a mobile tracking van. The van will provide interim readout of 


MIDAS telemetry pending completion of a permanent station now under 
construction. | 





MIDAS Develo; 
Plan reviewed, 


Program costs projected 
for five years. 


“Minimum Essential’ 


negotiation held with LMSp, 


Program delays spur 
action, — te 


Launch schedules 
revised. 
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B. TOPICAL SUMMARY 


1. Program Administration : | 
a. A Headquarters USAF team, composed of members of the 





_ Were limited to the “Minimum Essential” program encompassing 10 


launch vehicles. Pending further Headquarters USAF direction, the new | 
contract runs from April 196} through September 1962, 


d. Action to arrest MIDAS Program slippages has resulted in 
the following: 4 : 


(1} LMSD has been given authority to increase system test (modi- — 
fication and Checkout) capability, | 


other satellite Program schedule and launch compatability and addi. 
tional costs incurred. | | : | 


a a4 “eee 


RM-1 flight transmitted 
valuable data. a 


RM-2 orbited but 
stability leat, 


MIDAS II! delivered to 
scrs. | 


MIDAS IV, MIDAS y 


Progressing satisfactorily. 


MIDAS IV payload delivered. 
Payload testing 
Program underway. 


Series IV detector 


mamnsiantiana 





2. Flights 


@. The successful RM-] flight (DISCOVERER XIX) on 20 December 
carried a radiometer designed fo gather background infrared radiation 
information, The satellite provided data for Gpproximately four and 
one-half days, as planned. The radiometer functioned well ‘and valuable 
data wos acquired, however, because of a tumbling satellite, data 


b. RM-2, successfully orbited via DISCOVERER XXI on 18 Feb- 
ruary, was identical equipment-wise to RM-1. At some point between. 


the second and seventh Passes, the satellite became unstable and 
- tumbled. All six data channels functioned and data will be processed 


as in the case of RM-]. A preliminary scanning of 4.3 micron data 
substantiates RM-1 findings, . 
3. Technical Status 
 @. Second Stage Vehicles 7 | 
(1) On 10 February, MIDAS Ii! was delivered to the Santa Cruz . 


_ Test Base (SCTB) following completion of the systems test phase of 


operations. MIDAS III launch ts scheduled for 27 April. 


tests satisfactorily. Completion date of MIDAS IV ts set for mid-April 
with launch rescheduled for late in June. 


(3) Testing of the MIDAS heat shield has been completed ot 
Arnold Engineering Development Center. Evaluation of data indicates 
that the temperature within the aft equipment rack will be well within 
established specifications. An eight pound weight reduction was accom. 
plished in development of the shield. | ; 


b. infrared Scanners 


Infrared scanners for MIDAS lil, IV and V are being devel- 
oped by Baird-Atomic, Inc., and for MIDAS Vi, Vil and Vit by 
Aerojet-General Corporation, 


(1) Baird-Atomic’s infrared detector payload for MIDAS IV was 
delivered on 20 February. Two further Baird payloads of the Series {1 
configuration will be delivered. | 


(2) Aerojet-General is conducting a reliability testing program 
in connection with the development of the advanced payloads to be 
used on flights Vi, Vil and Vili, The program consists of accelerated life 
testing and stress testing of payload parts and will continue for on 
extended period, , 


(3) Negotiations are in progress with Aerojet-General on their — 


Soreens. 


Ground Presentation sat 
checked ovr. 


MIDAS Ill GSE readied. 
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Figure 7. Interior of Vandenberg Air Force Base blockbouse during DISCOVERER Xix 
on, in eet meme French aad ees pte PISCOVERER 2 





c. Ground Support Equipment 


(1) Installation and checkout of the initia! Baird-Atomic ground 


Presentation equipment in the Satellite Test Center has been completed, 


This equipment consists of a ground stabilization unit and @ command 
and monitor console. In addition to providing a ground-stabilized. 
presentation of the Payload readout, the equipment permits diract 
visual observation of the non-stabilized. image transmitted by the 


‘Scanner. A second set of equipment has been installed at Vandenberg 


Air Force Base, 


(2) Orbital tracking, telemetry, and control station equipment 
will be ready at the Vandenberg Tracking Station, the Northeast Sto- 
tion, and the Hawaiian Station to Support MIDAS ill. The mobile tracking 
van, which will receive telemetered data on engine restart performance 
will be ready in March. Readiness to Support MIDAS at the Satellite 
Test Center is expected by 22 April. 





Series I] tes? set 
completed. 


Philco to “prime” communications 
at Donnelly Flats, | ; 


Horizen sensor tested 
aboard U-2, 


Mobile van = 
agreement with Southeast 
Africa, 






(3) Test equipment to demonstrate the compatibility of the 





Series Il payload and the R-F link was completed in mid-February, . 


Field tests at Vandenberg Air Force Base were to begin in March. 


d. Horizon Sensor Flight Test Program 


equipment. This procedure will permit a better interface of all facilities. 


The U-2 Flight Test Program for initial tests of the General Elec. 


tric Mod Ii MIDAS horizon sensor has been proceeding on a crash 
basis. Three flights have been made, and data gathered on horizon 


sensor sensitivity Is being analyzed. The results of this analysis will 


determine the extent of future flight testing. 
e. Facilities | 


Figure 8. Radiometer for RM 
payload, prior to installation ; 
DISCOVERE 
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Figure 9. View of portion of master control room in Satellite Test Conter (STC). Laanch, 
A ciarks ad simaltanoons control of several satellites cam be wected from the STC. Date 
ss dé ow closed-circuit TV screens (foreground), end movie screens ( ). 


| (2} Modifications. to accommodate either a SAMOS or MIDAS 

configuration AGENA “B” at Point Arguello Complex #1, Pad 2, are 

_ Progressing satisfactorily ‘and should satisty program need dates. The 

checkout equipment modifications within the Vandenberg Air Force 

Base missile assembly building are proceeding on schedule and will 

Point Arguelle 7 meet the MIDAS satellite vehicle schedule. | 


developments. (3) A preliminary integrated milestone schedule has been pre- 
pared regarding the acceleration in the construction and activation of 
Point Arguello Complex No. 2. The schedule will be adjusted and 
approved by the applicable Programs in accordance with funding 
capabilities. 
Storm damage repaired — (A) Design of the Ottumwa, lowa, MIDAS Tracking and Control 
at Ottumwa. Center was authorized by Headquarters USAF on 27 January. Rehabili- 
tation of storm damaged buildings hos been completed and the bulld- 
ings were accepted on 20 Janvary. a 
Fort Greely dorm | (5) The combined dormitory and dining hal! building at Fort 
accepted. 3 Greely, Alaska, was accepted on 8 February. Final area cleanup will 


be completed by August 1961. 
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